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Notes: 
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then the Module defaults to being 
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For each input (V1-V3) initialize 
the foiling INTERNAL variables... 

- set inpuLstate to DIST_NONE 

- write min to max Jong 

- write max, ave, energy, 
num periods to 0 

mum* 



2005 
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For each input (V1-V3) initialize 
the foiling INTERNAL variables., 

- set sub-dist ave to 0 

- set sub-dist num_periods to 0 



2105 





2/ 
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2205" 





2235 



Note: nomial voltage will be 
read from the setup 
register if the NomVolts 
input is not linked 



Read NomVolts into 
temporary storage 



224-0 



2 255" 




Note: Nominal Volts must 
always be positive 



2 2^-5 



L 



2250 



Disable 
Sag/Swell 
Detection 


► 


initialize 
Fig 19 






Exit 



Cast NomVolts to UINT32 and save to 
internal storage 



2275- 



220,0 



22C5 




2280 



yes* 



initialize 
Fig 19 



2270 



select Voltage Inputs 
V1-V3 



2285 



Enable Sag/Swell Detection 



2210 




2 no 
L 



select Voltage inputs based on 
register linked to VoltsMode input 



2215 



-yes- 




-yes- 



2220 



2230 



Note: the multiply by 
256 insures taht 1% 
voltage resolution is 
maintained 



2225 



read selected voltage 
inputs, cast to UINT32, and 
save to Internal storage 



2JL 



initialize 
Fig 19 



multiply internal V1-V2 by 256, then 
normalize wrt Internal NomVolts and save to 
internal storage 
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Depending on the previous input 
state, set the input state to either: 
D1ST_START or 
DIST CONTINUING 



Depending on the previous input 
state, set the input state to either: 
DISTEND or 
DiST NONE 




using each input state determine the 
"aggregate" disturbance state to be one of: 
DIST^START or 
DISCONTINUING or 
DiST END or 
DIST NONE 



Note: the "meter time" is 
saved rather than "universal 
time" - "meter time" is the 
number of seconds elapsed 
since power-up and is not 
affected by system time 
syncs. 




23*4-0 



save disturbance 

start time to 
internal storage 
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yes 

JL 



write True to DistState output register, 
write pulse to DtstStart output register, 
write event register with event. 




Return W~ 



yes 



2-4-20 



For each configured 
V input.. 



7 



24-25 



yes 



write True to DistMin output register, 
write pulse to DistMax output register, 
calculate then write DistAve output register, 
calculate then write DistEnergy output register 



24-30 




24-35 



write False to DistState output register, 
calculate, then write DistDuration register 
write pulse to DistEnd output register, 
write event register with event 
(event cause is Sag Swell Handle + "detected 
disturbance", event eeffecte is DistState Handle + 
value). 



Note: Generally, the 
DistDuration register will be 
written as seconds using a 
32 bit fixed point fromat with 
3 decimal places (for 1 ms 
resolution) BUT, if the 
duration exceeds 1 day - 
then, duration will be written 
as sec UNIT32 format. 



Note: if an input is not 
configured (NULL 
Handle) the 
corresponding output 
registers contain a 
NotAvailabie value 



Return 
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yes 



yes 

i 



calculate then write Sub-Dist Ave output register, 
calculate, then write Sub-DistDuration output register 



25+5+ 



write Sub-Dist Ave output register 
to NotAvailabie, 
write Sub-DistDuration output 
register to NotAvailabie 



I 



1 



ZS2S 



write pulse to Sub-Dist Trigger output register 



25JO 



initialize the foiling internal variables,.. 

- set sub-dist ave to 0 

- set sub-dist start time to current MeterTime 

- set sub-dist nurnjDeriods to 0 

- set sub-dist reference to input voltage value 




2535 
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r 2U5 

- I L 

add input voltage (nomaiized to Nomina! Voltage) to sub- 
disturbance voltage sum, store it internally 



2G20 



yes 



yes 



increment num_periods of sub-disturbance 
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yes 




For each configured 
V input ... 



7 



VH-S 




Z 7 



1 




if a new min was reached, store internally 






^2725 


if a new max was reached, store internally 






^2730 


add input voltage (nomalized to Normal Voltage) to 
disturbance voltage sum, store it internally 








square input voltage (nomalized to Nominal Voltage), add 
to Energy sum, store it internally 











27JO 



Initialize 
Disturbance 
Fig 20 
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l 



26QS 



AID samples all 
channels 



DMA 
~TXFER~ 



28)0 



2815 



Sampets are stored in 
DRAM using DMA 
transfer 



Every 1/2 cycle (8ms) 
DSP determines optimal 
channel 



2620 



Based on optimal 
channel information from 
DSP, copy Samples 

from optimal gain 
channel to new buffer 



2825 



For each voltage and 
current channel, 

calculate Fast Fourier 
Transform (FFT) 



2830 



Calculate Harmonic Distortion (HD), 
Total Harmonic Distortion (THD), 
Total Even and Odd Harmonic 
Distortion (TEHD, TOHD) 



2835 



CalcualteSymmetrical 
Components 



254-0 



Compare results from 
Harmonic Distortion and 
Symmetrical components 
calculation agains user 
configured limits. If 
excedded, take user 
configuration actions. 
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30CH- 



300Z 



300G 



• [ IftH iafcc Internal Variables | *^ C j 



3006 



3010 



30\X 



301^ 



3018 



3QZ2 




Set Oetay_Pen<Jing to False 
Set Dfclay^Counter to 0 
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Subtract 1 from the Records Left 
Output Register 



X 



305O 

305"-+ 

-© 

i x s-3058 

-* \ Set Wailir^Fo^Fun.RecArd » Trxiep "^ 

30(oO 



Update AcfrnowfedpedRfCO/tf 
Count to equal the 
current reccrd_count 



300,2 



3072 



Set Waveform Timestamp to 

me value of 
Slored_R ecofdJTirnesUmp 
Set Use^Storedjnmeilamp 

" to false 



"Get Scale and Offset 
Write Waveform 
Header Information 
and setup the Nc*l 
Waveform record for 
record tnq 



3078 





Set Stored^ReeardJtimeatamp to 

current TVncsUmp value 
Sat Use_Storedjnmeslampto True 



£ 



308 & 



JO68 



Update the 
Acknowledged 
Record Count to Ihe 
Ciirrent^rtcord^count 
value minus I 



Update 
Acfcnovtf edged 1 
Record Counfto 
equal the 
current^ reco rd^eount 

to Indicate that the 
record putse has been 
dealt with 



Set 

WaWftQuFor^Fua^Record » 



Z062 



308+ 




60^0 



Set Us eJStoredMTime stamp to True 
Set Use^SecorK3_Stored_T»mestamp to False 
Store Se^rKJ_Stored_RecordJTUnestamp Into 
Slo r&d_Rscx>rd_Timestamp 



0 



(2) 
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3102 



Subtract 1 from the 
Records Left Output 
Register 



No 



5W(o 




Yes-* 



L 



Set Log State to Full 



3108 



Set Log State to 
Not Full 



3110 



Prepare the header of 

the next record for 
Waveform Recording 




Reset ail waveforms, 
Set LogState to Not_FuJI, 

Set Stop_When_Fu!i 
counter to indicate that the 
log is completely empty 



initialize Internal Variables 



No 



L 



3158 



Set Records Left Output Register to the 
value of the Depth Setup Register 



Pulse Record Complete 
Output Register 



3112 



3l(aO 



Update Acknowledged Rearm 
Count to equal the Current 
Rearm Count 
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DMA burst 
start/end sign; 





Initial DMA 
burst request 



DMA burst 
requests 



I 



33)0 



3315 



z 




Ail A/D conversion^ 
start signals 




Add A/D 
^conversion done 
signal 



DMA Interrups Service Routine: 

1. Receives CUP's DMA burst start signal and puts 
DSP in JDLH state; 

2. Recieves CPU's DMA burst end signal adn takes 
DSP outoflDUE state; 

3. Asserts subsequent DMA burst requests. 



A/D interrupt Service Routine: 

1. Selects A/D channels for ail A/Ds 

2. Collects samples from A/Ds and sorts them by gain channel; 

3. Asserts initial DMA burst request; 

4. Starts. subsequent A/D conversoins in every sample group 

5. Controlls operation of DSP's waveform and calculations 
buffers; „ 

— - 



Both DMA and A/0 ISRs execute 
on the same priority level; DMA 
ISR is synchronized with A/D ISR 
a way which guarantees constant 
sampling rate 



-DMA burst courtiers- 




sampling _ 
frequency" 



3320 



1 



inidiaIA/D> 
conv. start 
signal 



Periodic Timer Interrupt Routine: 

1. Controlls sampling rate and starts first conversion in every sample group; 

2. Re-starts the "Half-Cycle*' task 




"Half-cycle" tasks: 

1. Performs range selection (autoranging) 

2. Sliding winddow* pre-processing for the CUP "One-second* task; 

3. Sliding window* calculations of high speed rms, kw, kvr, kva, peak, dc: 

4. Transient detection 

5. Set-up of sampling frequency which arrives from the CPU 

6. Processing of other data arriving from the CPU 



\ 



waveform 
and calculation 
©utters 



3325 



■3350 



Background Tasks: 

1. Process bad monitor, 

2. Diagnostic LED driver x 



The "Half-Cycle" task and 
Periodic Timer ISR execute on 
the same priority level; The PT 
ISR controlls re stars of the 
"Half-Cycle" task and provides 
contex save/restore services. 



\ Background tasks execute 
"sequentially, not time slicing, 
can be queued 
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DSP REQUEST 
TO CPU 



35 OS 



DMA XFER CONTROLLER 
ASSERTS MEMORY SELECT 



"3570 



DSP SERVICES 
INTERRUPT 



3575" 



DSP ASSERTS HOLDA 



3520 



DATA XFER 



3525 



DMA XFER CONTROLLER 
DEASSERTS MEMORY SELECT 



DSP EXITS IDLE STATE 



DMA XFER CONTROLLER 
SIGNALS CPU THAT 
XFER COMPLETE 



35ZO 



3535 



354-0 




35 
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To Fig. 36b 



FIG. 36a 
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FIG. 36b ToFig_36c 
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FIG. 36c 
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